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WHAT IS GfrAIMED IS: 

7^ 

V. A system for ^.locating bandwidth in a wireless 
communications network, / comprising : 

a geo- locat iJon tool residing on a computer- 
readable medium, the geo- location tool operable to 
receive data for a/ wireless communications network 
including a plurality of geo-location areas and to 
estimate bandwidth parameters for a geo-location area 
based on the data; ar 

an allocation engine residing on the computer- 
readable medium, tthe allocation engine operable to 
allocate bandwidth /i_n the geo-location area based on its 
bandwidth parameter 



15 2. The syst/em of Claim 1, further comprising: 

the geb-location tool further operable to 

determine an allocation bandwidth for the geo-location 
area; and 

the Allocation engine further operable to 

20 allocate bandwi/dth in the geo-location area based on the 
allocation bandwidth. 

3. The / system of Claim 1, wherein the bandwidth 
parameters comprise at least one of a bandwidth usage and 

25 a bandwidth demand for the geo-location area. 

/ 

4. The system of Claim 1, wherein the bandwidth 
parameters /comprise bandwidth interference contribution 
for the geof-location area. 
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The system of Claim 1, further comprising: 
the ^eo-location tool operable to estimate 
bandwidth parameters for the geo-location area on a per 
service class b^sis; and 

the Allocation engine operable to allocate 
bandwidth in the geo-location on the per service class 
basis based on the bandwidth parameters. 




15 



6. The /system of Claim 1, wherein the data 
received by tbfe geo-location tool comprises historic and 
service level] data for the wireless communications 
network . 

7. The! system of Claim 1, the geo-location tool 
further operajble to generate, based on the data, a source 
map comprising sources of bit usage in the geo-location 
area and to J estimate bandwidth parameters for the geo- 
location area based on the source map. 



20 



25 
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8. Toe system of Claim 7, wherein the sources of 
bit usage comprise a high bandwidth use facility for 
which a contractual service level is provided by the 
wireless communications network. 



bit usage 
wireless 
communicat 

10 . 



r 7he system of Claim 7, wherein the sources of 
comprise an establishment for which local 
access is provided by the wireless 
ions network at a contractual service level . 

The system of Claim 1, wherein the data 



comprises Contractual service level data. 
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11. The systerp of Claim 1, wherein the data 
comprises at least oijie of data measured from usage within 
the wireless commujiications network, radio frequency 
measurement, and interference estimates 




15 
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12. The system of Claim 1, the geo-location tool 
further operable no generate, based on the data, a 
subscriber usage profile indicating the probability of a 
subscriber engaging in a connection at the geo-location 
area and to estimate bandwidth parameters based on the 
subscriber usage prcpfile. 

13. The system of Claim 12, wherein the subscriber 



usage profile com] 
subscriber . 



irises mobility information for the 



14. The system of Claim 12, wherein the subscriber 
usage profile comprises service class invocation 
information for thje subscriber. 

15. The system of Claim 12, wherein the subscriber 
usage profile ccfmprises call hold information for the 
subscriber . 

16. The system of Claim 1, the geo-location tool 



further operable 
current usage m£ 



to generate, based on the data, a 
p indicating real-time bandwidth being 



utilized at the geo-location area 



3 0 17. The syspem of Claim 16, wherein the current 

usage map comprises a peak rate for each active 
connection within tihe geo-location area. 
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18. The system of Claim 17, wherein the current 
usage map comprises activity and service class 
information fojr each active connection within the geo- 
location area., 



10 
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19. The / system of Claim 18, wherein the current 
usage map comprises primary and neighboring servers for 
each active qonnection within the geo-location area. 

20. Th£ system of Claim 1, the geo-location tool 
further opeirable to generate, based on the data, a 
current demajnd map for the geo-location area based on the 
data . 

21. Tlfie system of Claim 20, wherein the current 
demand map! comprises a peak rate for each active 
connection within the geo-location area. 



20 
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22. The system of Claim 21, wherein the current 
demand m£p comprises activity and service class 
information for each active connection within the geo- 
location irea . 

23. The system of Claim 22, wherein the current 
demand m^P comprises primary and neighboring servers for 
each actdjve connection within the geo-location area 

24. \ The system of Claim 1, the geo-location tool 
further dperable to generate, based on the data, an 
expected qemand map for the geo-location area based on 
the data. 
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25. Th^) system of Claim 24, wherein the expected 
demand map fcomprises a peak rate for each potential 
connection within the geo-location area. 



10 
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26. The system of Claim 25, wherein the expected 
demand map 1 comprises activity and service class 
information fop: each potential connection within the geo- 
location area 



2 7 . The 

demand map c 
information for 
location area 



ystem of Claim 26, wherein the expected 
comprises primary and neighboring server 
each potential connection within the geo- 



28 



further operabl 
map indicating 



The system of Claim 1, the geo-location tool 



_e to generate an interference contribution 
~he impact on resource usage of supporting 
various bandwidjths at the geo-location area based on the 
data . 



2 9 . The 
contribution ma 



system of Claim 28 , the interference 
p comprising an interference contribution 



value and a probability for each of a plurality of 



25 service classes 



sectors within i:he geo-location area, 



30 



The 



associated with bandwidths at one or more 



system of Claim 



28, 



wherein 



the 



interference contribution map indicates expected resource 



usage for each 
geo-location are 1 



>f a plurality of service classes at the 
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31. The system of Claim 2, the allocation engine 
further /operable to generate a bandwidth supply map 
indicating the available bandwidth at the geo-location 
area based on the allocation bandwidth, a total 
bandwidth, and an interference contribution bandwidth for 
the geo-location area. 
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A method for allocating bandwidth in a wireless 
communications network, comprising: 

receiving data for a mobile network including a 
plurality of geo-/location areas; 

estimating bandwidth parameters for a geo- 
location area based on the data; and 

allocating bandwidth in the geo- location area 
based on the barJdwidth parameters . 




15 



33. The mdthod of Claim 32, further comprising: 
determining allocation bandwidth for the geo- 

location area based on the data; and 

allocating bandwidth in the geo- location area 
based on the allocation bandwidth. 

34. The method of Claim 32, wherein the bandwidth 
parameters comprise at least one of a bandwidth usage and 
a bandwidth demand for the geo- location area. 



2 0 35. The method of Claim 32, wherein the bandwidth 

parameters comprise bandwidth interference contribution 
for the geo-loibation area, 



25 



30 



36. The/ method of Claim 32, further comprising: 

estimating bandwidth parameters for the geo- 
location area on a per service class basis; and 

al/Locating bandwidth in the geo- location area 
on the per service class basis based on the bandwidth 
parameters . 
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method of Claim 32, wherein the data 
storic and service level data for the 
wireless communication network. 



3 7 . The 
comprises h:. 



3 8 . The 
gen£ 
comprising so 
and 

est 

location area 



3 9 . The 
bit usage co(np 
which a contfra 
wireless commtmi 
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The 



wireless acc 
network at a 



method of Claim 32, further comprising: 
rating, based on the data, a source map 
irces of bit usage in the geo-location area; 

:Lmating bandwidth parameters for the geo- 
based on the source map. 



method of Claim 38, wherein the sources of 
rise a high bandwidth use facility for 
ctual service level is provided by the 
cations network. 



method of Claim 38, wherein the sources of 



bit usage comprise an establishment for which local 



41 . Th 
comprises cobt 



ss is provided by the wireless communication 
contractual service level . 



method of Claim 32, wherein the data 
ractual service level data. 



42. The method of Claim 32, wherein the data 
comprises at| least one of data measured from usage within 
the wireles^ communications network, radio frequency 
measurements ,\ and interference estimates. 
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43. The method of Claim 32, further comprising: 

Generating, based on the data, a subscriber 
usage profile providing the probability of a subscriber 
engaging in a connection at the geo- location area; and 

estimating bandwidth parameters based on the 
subscriber usage profile. 




15 



44. The method of Claim 43, wherein the subscriber 
usage profile | comprises mobility information for this 
subscriber , 

45. The | method of Claim 43, wherein the subscriber 
usage profile comprises service class invocation 
information fpr this subscriber. 

46. Th^ method of Claim 43, wherein the subscriber 
usage profile comprises call hold information for this 
subscriber . 



20 47. Tjhe method of Claim 32, further comprising 

generating/ a current usage map indicating rural-time 
bandwidth being utilized at the geo-location area, 



48 . 

2 5 usage ma/p 
connection 
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The method of Claim 47, wherein the current 
comprises a peak rate for each active 
within the geo-location area. 



The method of Claim 48, wherein the current 



usage 



map 



comprises 



activity and service class 



information for each active connection within the geo- 
location Area, 
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50. The menhod of Claim 49, wherein the current 



usage map compri 
each active conne 



5 1 . The me 
generating a current 
based on the date 



52. The melt 
10 demand map comjpn 
connection withi 



fses primary and neighboring servers for 
ction within the geo-location area. 

thod of Claim' 32, further comprising 
demand map for the geo-location area 



hod of Claim 51 , wherein the current 
' ses a peak rate for each active 
the geo-location area. 



15 



53. The method of Claim 52, wherein the current 
demand map apprises activity and service class 
information for/ each active connection within the geo- 
location area. 



54. The /method of Claim 53, wherein the current 
demand map comprises primary and neighboring servers for 
2 0 each active connection within the geo-location area. 



25 



55. Th^ method of Claim 32, further comprising 
generating ^n expected demand map for the geo-location 



area based c 



56 



demand map 



n the data. 



Tiie method of Claim 55, wherein the expected 



comprises a peak rate for each potential 



connection within the geo-location area 




ATTORNEYS DOCKET 
067191 . 0106 



TENT APPLICATION 



50 



57. The 
demand map 
information for 
location area 



nethod of Claim 56, wherein the expected 
omprises activity and service class 
each potential connection within the geo- 



58. The 
demand map 
each potential 



10 59. The 

generating an 
the impact o 



tpethod of Claim 57, wherein the expected 
comprises primary and neighboring servers for 
connection within the geo-location area. 



method of Claim 32, further comprising 
interference contribution map indicating 
resource usage of supporting various 



bandwidths at the geo-location area based on the data, 



15 60. The/ method of Claim 59, wherein the 

interference /contribution map comprises an interference 
contribution / value and a probability for each of a 
plurality of/ service classes associated with disparate 
bandwidths ajc one or more sectors within the geo-location 
2 0 area. 



61. Tfye method of Claim 59, wherein the 
interference contribution map indicates expected resource 
usage for each of a plurality of service classes at the 

25 geo-location area. 

62. Tflie method of Claim 33, further comprising 
generating \ a bandwidth supply map indicating the 
available bandwidth at the geo-location area based on the 

3 0 allocation \bandwidth, a total bandwidth, and an 
interference \contribution bandwidth for the geo-location 
area . 
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j£ . A metho4 for estimating bandwidth requirements 
for a service typjb in a wireless communications network, 
comprising : 

determining bandwidth demand for the service 
type in an area; 

determining interference contribution caused by 
the bandwidth demand; and 

addinq the interference contribution to the 
bandwidth deirpnd to estimate allocation bandwidth 
requirements fpr^th^\ area, 

64. The /method of Claim 63, further comprising: 
determining bandwidth demand for each of a 

plurality of /service types in the area; 

determining an interference contribution caused 
by the bandwidth demand for each service type; and 

adiing the interference contribution to the 
bandwidth for each service type to estimate bandwidth 
2 0 requirements for the service types for the area. 

65. Thle method of Claim 63, further comprising 
determining I interference contribution caused by the 
bandwidth demand based on a time of day. 



15 



25 
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m a wire 



A system for estimating bandwidth requirements 
less communications network, comprising: 
a computer- readable medium; and 

software stored on the computer- readable 
t|:he software operable to determine a bandwidth 
an area of the wireless communications network, 
an interference contribution caused by the 
to add the interference contribution to 
demand to estimate the bandwidth 



medium, 
demand in 
to det£^? 
bandwid 
the 

requirement for the area 



67 




The system of Claim 66, wherein the software is 
further foperable to estimate a bandwidth requirement in 
the area \Eor each of a plurality of service types. 



15 
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A meth<pd for estimating a bandwidth requirement 
for a mobile de^/ice in a wireless communications network, 
comprising : 

determining a bandwidth demand for a mobile 
device based oi a requested service type; 

determining an interference contribution caused 
by the bandwidth demand based on the location of the 
mobile devic</ in/tfe^ wireless communications network; and 
acjfding/ "^£he interference contribution to the 
bandwidth /demand — 'to generate an estimated bandwidth 
requirement for the mobile device, 



69. / The method of Claim 68, further comprising 
determining interference contribution for the bandwidth 
15 demand based on a time of day. 
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70^ A system for estimating a bandwidth requirement 
for a mobile device in a wireless communications network, 
comprising : 

a contputer-readable medium; and 
software stored on the computer-readable 
medium, the software operable to determine a bandwidth 
demand for a rpobile device based on a requested service 
type, determine interference contribution caused by 

the bandwidth / de^a^nd) based on the location of the mobile 
device in the/^wi^elfe^s communications network, and to add 
the interfer^nce^sonzribution to the bandwidth demand to 
generate an/ estimated bandwidth requirement for the 
mobile devic 




71. The system of Claim 70, the software further 
operable to determine the interference contribution based 
on a time of day. 



10 
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1^. A system for allocating bandwidth in a wireless 
communications network, comprising: 

a computer- readable medium; and 

software stored on the computer- readable 
medium, the / software operable to receive data for a 
wireless communications network including a plurality of 
geo-location/ areas, to generate a source map comprising 
sources of bfit usqtge in a geo-location area, a subscriber 
usage profile indicating the probability of a subscriber 
engaging lift a cofin^ction at the geo-location area, a 
current usage map" indicating real-time bandwidth being 
utilized aL the geo-location area, a current demand map 
for the gefo-location area, an expected demand map for the 
geo-location area, and an interference contribution map 
indicating the impact of resource usage of supporting 
various bandwidths at the geo-location area based on the 
to allocate bandwidth in the geo-location area 
the maps and profile. 



data, and 
based on 



v 
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juality of service (QoS) filter for 



wireless connection, comprising: 

a computer-readable medium; and 

software stored on the computer-readable 
medium, the software operable to receive the location of 
a mobile dev/ice communicating over a wireless connection, 
to determine quality of service parameters for the 
connection pased on the location of the mobile device, 
and to detetrmii^e^^ut -of -level traffic for the connection 
based on thjb qulal^b^y of service parameters. 



15 



74. The QoS^— £ilter of Claim 72, the software 
further Operable to determine quality of service 
parametersf for the connection based on a time of day of 
the connection. 



20 



75./ The QoS filter of Claim 72, wherein the 
location/ of the mobile device comprises a building for 



which q 



iality of service parameters are provided at a 



contractual level 
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l$f. A melthod for filtering traffic for a wireless 
communication (connection, comprising: 

receiving a location of a mobile device 
communicating/ over a wireless connection; 

det/erm^ning quality of service parameters for 
the connect/Lon ^/b^ed on the location of the mobile 
device ; and \ 

itermin^ng out-of- level traffic for the 
connection /based on the quality of service parameters. 

77. /The method of Claim 75, further comprising 
determining quality of service parameters for the 
connection based on a time of day. 



10 
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^4 \ A system for allocating bandwidth in a wireless 
communications network, comprising: 

a plurality of first stage queues including a 
per connection/ queue and a quality of service filter for 
each of a plurality of connections in an area of the 
wireless communications network, the connections each 
associated witih one of a plurality of service classes; 

a plurality of second stage queues including a 
per location /queue for each of the service classes; and 

an/ allocation engine operable to determine an 
allocation yandw3>dj:h for each service class based on the 
bandwidth Remand \ ifi\ the first stage queues for the 
service cla/ss and \inb^rf erence contribution caused by the 
bandwidth demand, tbs^Jlocate the allocation bandwidth to 
an extent / available in the second stage queues and to 
transfer traffic from the first stage queues, to the 
second stage queues. 



79. / The system of Claim 77, wherein the quality of 
20 service /filter determines out-of-level traffic for a 

connection based on location of a mobile device for the 
connect d/on . 

80. The system of Claim 77, wherein the quality of 
25 service! filter determines out-of-level traffic for a 

connection based on a time of day. 
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. An intelligent internet protocol (IP) wireless 
gateway, comprising : 

a bandwidth supply map indicating available 
bandwidth at ea^h of a plurality of geo-location areas in 
5 a wireless network; and 

an atLloc^feion engine operable to generate and 
use the bandwd/dth 'supply map to allocate bandwidth to IP 
connections om ^cjeo-Yocation area basis in the wireless 
network ancy operable to account for bandwidth 
10 interference/ between IP connections in the bandwidth 
supply map. 

82. TOie intelligent IP wireless gateway of Claim 
80, the allocation engine further operable to provide 
15 location / specific bandwidth supply estimates for 
bandwidth/'brokering . 
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8 3^ Th!jb method for brokering bandwidth in a 
wireless communications network, comprising: 

stermining bandwidth usage including 

interference contribution for each of a plurality of 
areas m 3 ''wakeless communications network; 

gen^ra^ing and maintaining a real-time 
bandwidth ^yq(il^t>ility map for each of the areas based on 
the bandwidth usage; and 

accepting an additional connection from an area 
m response to at least determining that sufficient 
band^dth exists at the location to support the 
connection . 



